Introduction
Political transformations in Central and Eastern Europe [3; 4; 10; 56], economic transition [5; 8; 12; 42; 46; 49] and social changes [1; 7; 22; 48] had a considerable impact on the demographic [18; 28; 32; 35; 37; 38; 45] and health condition [35; 36; 41; 56] of the residing population. The system transformation process, following the disintegration of the communist system, can be divided into two stages.
 The first period covers the years 1990 to 2003 (from the establishment of the first non-communist government in this part of Europe to the accession of the first eight post-communist countries 1 to the European Union).
 The second period covers the years from 2003 to contemporary times.
The study analyses similarities in the rate of natural increase (RNI) in the second period of transformation. The analysis refers to the southern and south-east coast of the Baltic Sea, which used to be part of the socialist system. The division of the area into NUTS-2 in the case of European Union countries was considered best suitable for the study and similar size units were adopted for the Russian Federation. In effect 10 regions were identified ( fig. 1  Three independent states, with the entire population embraced by the study (Lithuania, Latvia, Estonia -were in the past part of the Union of Soviet Socialist Republics (USSR).
 Three regions in the Russian Federation (two oblasts: Kaliningrad and Leningrad and one federal city Saint Petersburg 4 -in the past -part of the USSR). The study covers a period of 10 years: starting from 2002 (i. e. the last year before the accession of Poland, Lithuania, Latvia, Estonia to the European Union) to the year 2011 (the last year for which full statistical data were available). The statistical data used in the study came from three websites [13] [14] [15] . The average population in the Baltic Europe post-communist countries covered by the study reads 21324 thousand 5 . The period 2002-2011 showed minor fluctuation 6 with the greatest oscillation in Latvia (%RSD = 3.51 %), and the smallest in Estonia (%RSD = 0.48 %). Figure 2 presents these changes. We can see that a clear population drop was noted in the period [2002] [2003] [2004] [2005] [2006] [2007] (from 21523 thousand to 21149 thousand) followed by a slight rising trend reaching its maximum in 2010 (a population of 21348 thousand). These changes can be accurately described by the equation: y = 0.011x 2 Source: Own study based on dispersed data.
Changes in the rate of natural increase
The arithmetic average rate of natural increase in the years 2002-2011 fluctuates from 2.6 % in the Pomeranian Voivodship to 10.2 % in the Leningrad Oblast. As figure 3 shows, the average positive rate of natural increase is noted only in the Polish regions with a negative rate in the remaining area. This reflects the situation when viewed in terms of countries and not regions. Only in Poland (as a whole) the average rate of natural increase in the years 2002-2011 was positive, whereas Germany and the Russian Federation (and the states of the Baltic Assembly) experienced a natural decrease. In terms of stability the greatest fluctuation in natural increase rate appeared in Estonia and in the Russian regions. Looking at the map ( fig. 4 ) no clear spatial regularities can be noted. Though in the areas dominated by Poles the natural increase rate was positive and in the areas inhabited by Russians the situation was the worst (three regions in the Russian Federation and Latvia inhabited by a numerous Russian diaspora), the latter should not be interpreted as the major cause of this state.
Additional information derives from the similarity analysis in natural increase changes in particular regions. The Mc Quitty's method [52] was applied to this aim. The breakdown to types is based on the Pearson productmoment correlation coefficient reading below 0.800. In effect four groups of regions were identified (including two single element groups), representing different types of changes ( fig. 5) Regions classified as type A ( fig. 7 ) featured slow gradual growth in natural increase. Looking at the variability of natural increase rates we can note that in the Pomeranian Voivodship and Latvia the increase was poor, sliding down in 2008 to a weak falling trend. In the case of three regions which are part of the Russian Federation, we can see a clear rising trend. The intermediate state between these two subgroups in the regions classified as type A is represented by Estonia showing a rising trend which is slowly dying out (in 2011 compared to 2010 we can even see the signs of a falling tendency).
Quite complicated changes in natural increase appeared in two Polish regions classified as type B (fig. 8 ). Initially both regions showed a drop in natural increase, which turned into a growing trend to again note a drop in 2008. Fluctuation of natural increase rate in both of these regions resemble the changes in the Pomeranian Voivodship, with the exception of the initial drop in natural increase. Source: Own study based on dispersed data. In Lithuania the natural increase change process seems to be the most complicated. The initial period did not note any changes in the natural increase rate but was followed by a drop that that in 2007 showed strong growth, next followed by a decrease in the population rate. Source: Own study based on dispersed data. Table 1 presents the results of an earlier study based on average natural increase rate (Hellwig's method [23] ) and changes in natural increase (according to Mc Quitty's method [52] ). Figure 10 shows the spatial aspect of the results. 
Summary
Thus, we can see that the natural increase rate in most of the studied areas was not favourable. Though the transformation of the natural increase rate fits to the theory of second demographic transition [53; 55] , the changes are much more detrimental in the entire area than the model indicated, with the exception of the Polish regions.
The reason underlying the situation may be related to the negative impact on the population of the system transformation costs [39] . The impact of these costs is twofold. The entire studied area shows a drop in the number of live births. This phenomenon is typical for all European post communist countries and results from changing traditions [11; 17; 45; 51] . Furthermore, the Russian part of the studied area experiences higher death rate resulting from the adopted life style and lower medical care standards [9; 43; 54; 58] .
Conclusions arising from the study regarding the period following expansion of the European Union correspond to earlier research on the first period following the fall of the communist [2; 16; 24; 25; 27; 33; 34; 44] . An additional detrimental factor influencing the demographic situation in the majority of the studied areas was the negative migration rate which initially touched Mecklenburg-Western Pomerania (internal emigration in Germany) and the Baltic Assembly States (emigration of Russian speaking population to Russia) [6; 19; 20; 21; 26; 29; 50] . But following European expansion in 2003 migration covered almost the entire area changing both the direction and cause of migrating. The migration dominating today is economy driven and targets at the countries of the "old" European Union [60] . However, the present economic crisis induces initiatives towards inhabiting the internal free flow of people in the European Union [30] . The direction of migration in the Russian part of the studied area differs from that of the other regions. This is because the south and south east regions of Baltic Europe, which belong to the European Union, are among its poorest parts. Whereas the south and south east parts of Russian Baltic Europe are among the richest in the Russian Federation.
The consequences of the negative demographic transformation, including the falling natural increase rate mean ominous changes in the demographic situation of the population inhabiting the analysed region, expressed by, among others, progressively aging society. Demographic forecasts project further population decrease in the majority of the regions. For example, the demographic forecasts for Estonia assume that in 2050 the population will read approx. 993.5 thousand 7 [31] . An exception to this rule is the Pomeranian Voivodship with forecasts for the year 2035 of up to 2262.8 thousand compared to 2210.9 thousand in 2007, which means a growth rate of 102.4 % compared to 2007 [47] .
These adverse trends may in the near future inhibit economic development of the studied regions due to shortage of labour force on one hand and financial burdens of aging society on the other.
